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a that not even uniformit 
fices which were colts 
and some of which exhibit in themselv: 
two extreme phases of the Pointed style, including, perhaps, por- 
tions in an anterior style, The architects of those days did not 
suffer themselves to be trammelled by precedent—to be tied down 
to repetition and copying, even where they would have contributed 
Then, instead of that stand-still in art, which 

we seem to consider essential to the maintaining it in its integrity, 
was innovation, progress, productiveness. The art was pro- 
ductive, because artists wrought out of their own minds; conse- 
nce, spirit, and spontaneity 
y not then ae new ideas one 

ey were new, nor the suggestions of imagination out o! 
the timid apprehension of being censured as incorrect, 
solutely heretical in taste. They did not, as we now do, abide by 
read: and ready cut-and-dried patterns, but designed all their 
, for they employed what ono a a meme 

own mi tongue whose character an 

they helped to frame, and in which th 
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upon to imitate. Daily experience convinces—at 
least might convince us that, somehow or other, the spirit of the 
originals is not transfused into the copies, or else the peculiar 
sentiment and associations connected with the former evaporate 
altogether in the latter. Moreover, the example of mediwvalism 
itself is, so far from affording 
that system of torpid imitation which is now regarde 
and efficacious for art. During the middle 
there was continual change and innovation in architect 
by means.of which transition was made from one marked gene: 
mode or style to another. So far was precedent from being regarded, 
of design and style was attended to in edi- 
on by successive generations of builders ; 
not only different, but the 





4 


to have more than one view of 
Westminster ; ‘or though many ‘ 
of it—or what call themselves such—have been published in va- 
they are merely copies either of the first one, or of 
euch other ; all, of them. showing only the river front, as taken 
from the south-east. What sort of fidelity and taste stamps such 
piratical manufacture, may be m! i 
y—at least temperately expressed. Nothing less than 
nerves of iron—or else a thorough callosity of mind that is hardly 
conceivable in such an artist, can enable Mr. x 
some of the abominable libels so inflicted upon him, Schinkel). 
Gartner, and other foreign architects, have been similarly 

perhaps more grievously still; but then there are 
representations of them, as well as their build- 
ow to those who have no other means of 
of them, what the latter really are ; whereas, without such 
ntrovertible evidence to the contrary, some of them might be 
supposed to be the most barbarous and miserable things ever 
erected,—at least, such would be the case were it not that the very 
vileness of the representation comforts us with the assurance that 
the structures themselves cannot, by any possibility, be so hideous. 
herence to precedent, which is now made a 
by those whose influence and authority— 
more especially in matters of church-building—amount to dictation 
to architects, has a tendency to operate injuriously to art, in various 
ways. Forart—in the worthy meaning of the term—is substituted 
what is or quickly will become mere routine, sufficiently dexterous, 
‘haps, and clever, but still routine. As far as design is concerned, 
may be said, that is now required of architects is, that they 
ful mimics. Such a will stand them in stead of 
ination, invention, artistic feeling, contrivanc: 
Gjocidon.” ‘The architect is in fact degraded from 
artist, the exercise of the faculties which such character implies 
ee Beye ae him, and all that is expected of him being 
he ‘scrupulously adhere to express patterns for the particular 
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We are now, it 
a work that shall fairly answer to the 
of Architecture, which those which have hitherto 

re ei very far indeed from “un 

most without an exception, been little better than 
speculations,—things manufactured for the market; and some 
oi have been such arrant scissors-and-paste work, that hardly 
any market could be found for them. ‘The epithet, “ Architectural, 
applied to Nicholson's, is little less than an arrant misnomer ; 
aon, 1 am not at all surprised at the present proprietor of the 
copyright having been told, as I happen to know, by one whom 
age to bring out a new edition of it, that 


seems, 


and Chartism, do not indicate 
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in order to be rendered at all what it would now require to be, it 


must be entirely re-written from beginning to end, and am ified 

to almost double the quantity of letter-press, As the Dictla 

now promised us is to be the: undertaking of a society, there is 
ting that it will be uniformly well-executed 

ery great room for improvement upon everything 

there is at’present of the kind either in our own or any other 

language there certainly is, if only because materials have so 


reason for ex 
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greatly accumulated, and so many matters and subjects have 


come up that ought to be not merely noticed, but treated of pretty 
fully. At the present day it would, for instance, be unpardonable 







to omit such terms, and the information connected with them, as 


1V. If the Dictionar 


articles of architecturi 


Cinque-cento, Renaissance, Rococo, and numerous others either of 
a similar or different class. 

in petto, here alluded to, is to contain 
criticism and msthetics, it will have to 
supply a very great deal indeed merely in that single department of 


it. In fact, the artistic philosopy of architecture has scarcely been 
merely touched upon at the best, and that very vaguely, loosely, 
and drily,—whereas it requires to be fully elucidated by actual 
instances and examples. Character, Composition, Contrast, Effect, 
Grandiose, Grotesque, Heayiness, Picturesque, Purity, Richness, 
Simplicity, and many other terms, might be made to furnish exceed- 
ingly interesting and instructive articles—such as would assist 


very much in popularising 


the study of architecture. That it 

eatly needs to be popularised can hardly be disputed, Of very 
ittle use is it for its professional followers to call architecture the 
queen of the fine arts—or rather their so calling it partakes of the 
ridiculous, while the public are for the most part utterly indiffer- 






ent to it as a fine art ; and that such is the case the exhibitions at 


the Royal Academy strongly testify, where the picture of a “ - 
Taco’ gisl, or un Blood oalnsal . ton 
of spectators, while the architectural room is a desert, or used only 
as a thoroughfare, The pictures, in fact, possess so much stronger 
attraction for the many, that the architectural drawings are com- 
paratively quite disregarded, orif looked at, are looked at rather 
as pictures than as designs, and ju 
the architectural merits and ideas 
ing to ability of execution, and the pictorial qualities put into 


“in buff,” will attract crowds 
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which they display, than accord- 
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them ; which last species of artistic recommendation is quite dis- 


tinct from architectural value, and is what ma 
skilful pencil to very poor, or even wretchedly 
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designs. 









V. If the notices bestowed upon the Fine Arts by the ne er 
— may be taken as a fair a cttaien ~ 4 which to ju eof the 
‘avo 


ur in which they are respectively held by the publi itec- 
ture san be scarcely above zero accordin to sack Charhouiaer of 
popularity. Although the class of publications just mentioned 
professes to be au fait on every subject, architecture is ignored by 









it; and why ?—because it can be done with impunity. it to be 


supposed that such a journal as the Times could not, if it th t 
it worth while to do so, command as able assistance in the de- 
partment of the Fine Arts generally, and architecture 
them, as in any other? Most undoubtedly it could; and 
do so, were there, on the part of the public, any demand for such 
information .and instruction. We may therefore pony nee 
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reer. notices of architects we most undeniably 
e ly anything really deserving the name of architec- 
written in wre ceed ae 
ab studies which are stran, for the ar- 
chitect, I will point out what,although overlooked, I _— conceive 
to be very essential qualifications—I say essential, not indispensable, 
—because daily rience convinces us that dispensed with they 
are. Now I «to peg that talent for Invention and Contrivance 
stands almost foremost among the qualifications for an architect. 
Without it, he can be little more than a barren copier,—the crea- 
ture of -faut routine ; a very respectable automaton, but 
not an artist. If we care only for mechanical skill and excellence, 
let us boldly say so at once, and desist from that maudlin, namby- 
by prating about architecture as art,—except it be just that 
Coa grade of the latter, by virtue of which tailoring and 
claim to be enrolled among the so-cilled arts. For the 
y of other talent and merits, the opportunities are compara- 
tively few; but those for the exercise of Contrivance are con- 


tinually nting themselves. It is what so far from requiring 
fa: circumstances, is most of all called into operation by 
disadvan us ones, and by difficulties and untoward circum- 


stances which, by a little exercise of it, might be overcome, not 

only sufficiently well, but even happily, and so as to be productive 

of both conveniences and beauties that would not have been 

it of but for the obstacles which prevent compliance with 

matter-of-course proceeding. A taste for and acquaintance 

art generally, as well as his own particular branch of it, is also 

ly desirable, if not indispensable, for the architect—a taste not 

80 much, perhaps, expressly for painting and sculpture themselves, 

as for pictorial and sculpturesque decoration ; and as regards an 
eye for colour, effect, and various combinations of form. 


-ON THE STABILITY OF ARCHES. 


On the Stability of Arches, with practical methods for determining, 

to the Pressures to which they will be subjected, the best form of 

Section, or variable depth of Voussoir, for any given Intrados or Extra- 

dos. By Groror Swext, Assoc. Inst. C.E—(From a paper read at 
the Institution of Civil Engineers.) 


The first section of this paper treats of the general conditions of 
stability in structures composed of many blocks of materials, as 
walls, arches, &c. The second and third ‘sections discuss the con- 
ditions of stability of an arch, the form of which and the pressures 
sustained by it, as regards position, direction, and amount, are 
similar on either side of the crown of the arch ; such as an arch 
sustaining its own weight only, or that of a symmetrical super- 
structure. In the second section the arch is supposed to be formed 
of blocks of an incompressible material ; but in the third section 
the limited strength of materials is taken into consideration, The 
fourth section discusses the conditions of stability of an arch, acted 

n. by forces of any amount, applied in any position and direction 
in the plane of the section, or of an arch whose form is not similar 
on both sides of the crown, 

The effect of the adhesion of the cement is not taken in any case 
into consideration. 

Section I. 


Arr. 1.—A structure built of blocks of stone or other material, 
as A BCD, diagram 1, may yield under the pressure to which it is 
subj ected ; first, by the slipping of certain of its surfaces of contact 





‘ Diagram 1. Diagram 2, Diagram 3. 
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the of the materials of which the structure is compo 
as 4. For ‘the first effect to take place, it is necessa 
that the resultant P,, of the pressure P,, on one of the blocks 
and weight of A, should act in a direction inclined to a perpendi- 


cular drawn from the surfaces of con’ at an angle greater than 
LAR, the “limiting angle of resistance” of those surfaces. For 
example, if the materials are calcareous oolite, this angle, LA R, 
is 36° 30’; and if, as in diagram 2, the direction of the resultant is 
more inclined from the perpendicular than this angle, failure will 
take place, from the one block slipping on the other. 

For the second effect to take place, the resultant pressure must 
act in a direction which without the joint, as in diagram 3. 

The third effect depends first, on the strength of the material ; 
secondly, on the amount of the resultant pressure ; and thirdly, on 
the position and direction of that pressure. Thus’ the material 
may be capable of sustaining the pressure, if it acts through the 
axis of the stone; the pressure in that case being equally distri- 
buted over the whole surface of contact ; but if the direction of 
the pressure approaches very closely to one of the edges, so that 
one portion of the block sustains a much iter pressure per 
square inch than another, then the material may yield and failure 
ensue, as in diagram 4. 

If, however, none of the resultant pressures P, P, P, P,, dia- 
gram 5, fulfil any of the above conditions, that is, if none are in- 
clined from a perpendicular to the surface of contact at an angle 

ater than the Limiting angle of resistance of those surfaces, nor 
all without the joint, nor approach so near to the edge as to cause 
the material to yield, then the structure will withstand the pres- 
sure P,. Also, if instead of the — P,, the structure be acted 
on by a pressure p,, and the resultants Pe Ps Pa Ps, G0 none of them 
fulfil any of the conditions of failure, it will withstand this pres- 
sure. In like manner, an endless variety of pressures, or systems 
of pressures, may be sustained by the structure, each giving a dif- 
ferent series of resultants on the successive joints. 

Arr. 2.—If any other joints are made in the structure, the posi- 
tion aud direction of the resultant mepe on them, also, must be 
drawn and.examined, before the stability of the arch is determined : 
if, however, a curve such as that in diagram 4 could be traced, the 
property of which curve should be, that at any point in it the 
tangent should represent the position and direction of the resultant 
pressure, as the arrows P, P, P, P,, which are tangents to the 
curve, and which also show the position and direction of the re- 
sultants ; then if no part of this curve passed without the structure, 
or so near to the edges of it, as to cause the material to yield, the 
structure would be stable, however numerous, or in whatever di- 
rection the joints might be, provided that the perpendicular from 
the joint were inclined to the tangent to the curve, at an angle less 
than the limiting angle of resistance. This curve is known as the 
“line of resistance,” and its properties were discussed for the 
first time by Professor Moseley, in essays published in the “ Cam- 
bridge Philosophical Transactions ;’* it can be traced by applica- 
tion of difficult mathematical analysis, as shown in the fourth art 
of the “ Mechanical Principles of Civil Engineering and Architec- 
ture,” p. 403. If, however, the resultant pressures are determined 
for a series of joints, the line of resistance can be traced with suffi- 
cient accuracy from joint to joint, by means of a bent whalebone, 
or a metal spring, or by hand as in diagram 5, 

Arr. 3. Problem 1—To find the position, direction, and amount 
of the resultant pressure on every joint of a strueture, the result- 
ant pressure on one of the blocks being given in position, direc~ 
tion, and amount, and the specific gravity of the material forming 
the structure being also known. 

Diagram 6 > agen a structure of seven blocks of stone, or 
other material, the pressure on the first block being 80 cwt., and 
its position and direction represented by the arrow ; it is required 
to determine the ge oer! irection, and amount of the resultant 
rr on all —_ — locks. : ; 

Jonstruct # scale of equal parts, each part to represent one 
or one pound, &c., as may be pouiveiieaty ry this figure ok 
fw ear Peabo the weight of each stone 
exam, “st i 15 ewt., the the 
ethare areas fguted-on sham in thavdarns is 7 mesa = 
: (they are indicated in 
+). 


Find the centres of gravity of the bl 
diagrams by this 
are, the weight of 


this and the 
—— ressures on = — 
Mesa tee which may be represented by a pressure 
of 15 ewt. v reall downwards the centre of 
vty ofthe blog drew the line W nin h 


(in 


ptr laaltvat cl eat ‘ r 
* Vide Phit, Trans, Cambridge, vol. v, p. 293; vol. vi. p. 403, : 











om Dai equal 
making the side W, of the parallelogram ; 
i the pressure on the block, m ea- 
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Scale of equal parts, representing Cwts. 


ual to 80 parts of the scale, making the second 
elogram ; draw the other two sides ; and the 
, P,, will represent the direction of the resultant 
of these pressures ; its length, equal to 814 parts of the scale, will 
give the amount of its pressure, Bid ewt., and the line, continued 


sure off a distance 
side P, of the pa 
diagonal R, 


till it intersects the joint No. 1, will represent the point of applica- 
tion of this resultant pressure on the second block ; that is to say, 
that point will be the centre of pressure of all the pressures, com- 
municated throughout the surfaces of contact, from the first block 
to the second, and the amount of the resultant, 814 ewt., will be 
the aggregate of these pressures, 

If the line W,, representing the weight of the block, is drawn 
from the point of intersection, in the direction in which it acts, 
that is, vertically downwards, then the line P, representing the 
pressure on the block, must be drawn in the direction in which it 
acts, that is, from right to left. If, however, as in the present 
case, it is more convenient, the lines may be drawn each in the 
direction opposite to that in which the pressures act, that is, the 
weight re by a line vertically upwards, and the pressure 
by a line from left to right, in which case the resultant pressure 
will act in the direction of the diagonal, but towards the point of 
intersection of the two lines, that is, from right to left in the pre- 
sent example. 

The resultant pressure on the third block is determined in a 
manner precisely similar to that described above, with regard to 
the second ; a vertical line is drawn through the centre of gravity 
of the second block, and the direction of the resultant pressure on 
the same, P,, is continued till the lines intersect ; 814 parts mea- 
sured from this intersection on the latter line, form one side of the 
parallelogram, and 15 parts measured on the vertical line from the 
other, for the amount of the resultant pressure on the second block 
is 814 cwt., and the weight of the second block is 15 ewt.: the 

elogram completed, the diagonal produced determines 
the position and direction of the resultant pressure on the third 
block, and its length, measured by the scale, determines the amount 
of the pressure to be 86 cwt. In like manner, the pressure on the 
fourth block is 100 cwt., and its position and direction are shown 
by the arrow P,; also P, P, P,, show the position and direction 
the resultant pressures on the fifth, sixth, and seventh blocks, 
by the length of the 
and if any 
by a prop, in the position 

as for 
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__ If, instead of the pressure on the first block, the ure on 
any other block be given, the resultant pressure on all the others 
may be found in a similar manner. Thus, if the pressure on the 
fourth b! is known, the pressure on the fifth, sixth, and seventh 
will be found in cage feo same manner as above described. 
Then with regard to the third block, it will be acted on Ba 
weight, and the pressure from the second block, and 'the given 
pressure on the fourth bloc 
sures ; if, therefore, a vertical line is drawn 
tion of the given pressure on the fourth block, and from the point 
of intersection of these two lines there is measured off on the ver- 
tical, as many parts of the scale as there are cwts. in the weight 
of the block, and on the other line, as many parts as there are 
ewts. in the given pressure on the fourth block: then there hay 
been measured the side W, of the parallelogram and the ; 
R, W, P,, and these two lines determine the parallelogram, the 
second side of which, from the point of intersection, represents 
the’ pressure on the third block. ‘This pressure on the third block 
being determined, that on the second and that on the first block 
may be found in the same manner, the lines drawn being the same 
as those in the example. 

Arr. 4.—In nearly all cases of arched structures, the pressure on 
any one of the voussoirs is unknown, and this constitutes the diffi- 
culty of the subject: the point of application, the direction, and 
the amount of the resultant pressure on any of the voussoirs bei 
determined, the conditions of stability of the whole structure are 
found by the m5 ge of the foregoing problem. To determine 
the stability of the areh with or a rst a of a 
diagram 2, that is, supposing failure to take , by the 
of one vouissoir on tae the direction poe of the Bes = | 

ressures is required; but to determine whether the arch will fail 

as in diagrams 3 or 4), by the voussoirs turning on their edges, or 
by the material failing, not only the direction, but the points of 
application and the amount of the pressures must be determined. 

he theories of the arch, which preceded that of Professor Mose- 
ley, take into consideration only the first condition of failure (Art. 
1, diagram 2), it being supposed that if the arch failed, it would 
be by one of the voussoirs slipping on another. The experiments 
‘of Rennie, Morin, and others, 5 not then been made, and the 
resistance of the friction of one stone on another was much under- 
rated, so that it was considered n for stability, that the 
direction of the pressures should always be per ndicular to the 
joints; of course this could only be the case for one particular 
system of pressures, and if the weights on the voussoirs and other 
pressures were so arranged, that the resultant pressure on each 
joint acted in a direction perpendicular to it, then if any weight 
were added to the system, or any taken away, the positions and 
directions of the resultant pressures would, of course, vary 
and their directions be no longer perpendicular to the joint. It 
seems to have been the practice of bridge-builders, to take the 
weight of the arch-stones ‘and backing for the fixed system of 
pressures ; and this weight being very great in proportion to that 
of the wagons, carriages, and people passing over, the effect of the 
latter was not an important consideration, and the old problems 
sufficiently answered the —- In the case, however, of alight 
railway bridge, traversed by a heavy train, which, coming upon it 
suddenly, has twice the effect of a stationary pressure of the same 
weight, the effect of such traffic must not be omitted from the cal- 
culation ; but if the arch is designed and the weights on the vous- 
soirs arranged, so that the tant pressures be perpendi- 
cular to the joints when the train is on the bridge, then, when the 
train has moved off, all the resultant pressures will have taken new 
positions and directions, no longer perpendicular to the joints; so 
that, according to the theories themselves, the arch would fail. 
These theories are also quite useless in omens the stability 
of vaults on high walls ; there is not, perhaps, a single vaulted roof 
now standing, that does not prove their 5 

Anr, 5.—Without taking into consideration the adhesion of the 
cement in the joints, the limiting angle of resistance for the sur- 
faces of all materials used in arches, is pers gerd it would be 
difficult to design an arch and loading, in which the first condition 
of failure would be fulfilled; in the pier or abutment, however. 
such failure is likely to occur, and must be carefully, guarded 


against. 

The second condition of fail i is, strictly i 
impossible, for no block will rman he upon pei Pa ag 
out some abrasion, or i in which 
case it becomes that shown in 
failure ; however, as the 
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is the resultant of these two pres- 
(the centre of — 
tg of the third block, and another line is drawn in the diree- 






